Cultivation of microalgae using wastewater exhibits several advantages such as nutrient removal and the production of high valuable products such as lipid and pigments. With this study, two types of wastewater from instant noodle factory; mixed liquor suspended solids (MLSS) and effluents after sedimentation tank were investigated for green microalga Scenedesmus sp. cultivation under laboratory condition. Optimal wastewater dilution percentage was evaluated in 24 wells microplate. MLSS and effluent without dilution showed the highest specific growth rate (µ) of 1.63 ± 0.11 day-1 and 1.57 ± 0.16 day-1, respectively, in which they were significantly (p <0.05) higher than Scenedesmus sp. grown in BG11 medium (1.08 ± 0.14 day-1). Ten days experiment was also conducted using 2000 ml Duran bottle as culture vessel under continuous light at approximately 5000 lux intensity and continuous aeration. It was found that maximum biomass density of microalgae cultivated in MLSS and effluent were 344.16 ± 105.60 mg/L and 512.89 ± 86.93 mg/L respectively and there was no significant (p <0.05) difference on growth to control (BG11 medium). Moreover, cultivation microalgae in wastewater could reduce COD in wastewater by 39.89 -73.37 %. Therefore, cultivation of Scenedesmus sp. in wastewater from instant noodle factory can yield microalgae biomass production and wastewater reclamation using photobioreactor simultaneously. This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Introduction
Using microalgae for wastewater treatment has several benefits such as reducing nutrient loading, CO 2 fixation, removal of heavy metal, production of high-value chemicals (algal metabolites) [1, 2] . Moreover, algal cultivation in wastewater had smaller carbon footprint in comparison with the cultivation in clean water, no secondary pollution, etc. [3] . With this study, wastewater from instant noodle factory which contains high residual nutrients was chosen as a new potential media for microalgae cultivation.
Recent studies on microalgae cultivation illustrated that several microalgae species can growth in wastewater using open systems or closed systems. Scenedesmus sp. is the green microalga widely used for nutrient removal and biomass production. Nitrogen and phosphorus removal efficiency by Scenedesmus sp. in artificial wastewater was 30 -100% [1] . However, most of the study on microalgal culture for wastewater treatment utilized wastewater after aeration and sedimentation process. Hence, wastewater treatment using microalgae are usually described as a secondary or tertiary treatment process. Unlike previous research, this study aim to evaluate the possibility of using primary wastewater from aeration tank containing high suspended solids (MLSS) from instant noodle factory as the whole nutrients source for microalgal growth. This would lead to an alternative way of the future wastewater treatment using microalgal cultivation in photobioreactor. 
Materials and Methods

Microalga strains
Screening of optimal wastewater dilution for microalgal growth
Each MLSS and effluent sample was filtered with GF/C filter to remove suspended solids and diluted with deionized water into four concentrations i.e. 100%, 75%, 50%, and 25% for investigating effect of various nutrients concentration that able to support microalgal growth.
BG11 medium was assigned as control. The screening was performed using 24 wells microplate (tissue culture plate) filled with 1800 microliters of wastewater and then inoculated with 200 microliters (10% inoculation) of Scenedesmus sp. stock culture. The microplate was incubated under high humidity condition to minimize evaporation. The experiment was conducted with four replicates (four wells) for each concentration. Growth of the microalgae was determined by measuring OD 680 nm daily using microplate spectrophotometer (Power Wave XS2) within 10 days in order to estimate microalgae growth.
Cultivation of Scenedesmus sp. using wastewater from instant noodle factory
Ten days-batch experiments were conducted using 2000 mL Duran bottle as the culture vessel. Culture condition was 33.2 ± 0.7 o C under continuous light at approximately 5000 lux.
Aeration was provided continuously at 48 ml/s using atmospheric air from an aquarium air pump through air sparger. All batch cultivations were carried out in triplicate. Duran bottles were filled with 1800 mL of wastewater and 200 mL of Scenedesmus sp. stock culture. MLSS and effluent without dilution were used as the culture medium, and the BG11 medium was assigned as a control.
Microalgal growth measurement
The microalgal cell density was counted daily under microscope observation using a haemocytometer. Biomass (dry weight) was calculated using linier relationship between dry weight biomass and cell density counted with haemacytometer according to the equation:
Dry weight (mg/L) = (Cell density (10 4 cell/ mL) + 7.2328)/ 0.2945
A growth curve was plotted between biomass or cell concentration and time. Specific growth rate (µ) was calculated with the following equation:
Where N1 and N2 are cell densities at times T1 and T2 respectively.
Results and Discussion
Growth of Scenedesmus sp. in wastewater
Characteristics of wastewater from instant noodle factory and BG11 medium for Scenedesmus sp. cultivation were showed in Table 1 . Nutrients concentration in MLSS was higher than effluent water due to the treatment processes. Growth curves of Scenedesmus sp.
in various percentage of wastewater were shown in Fig.2 . The results indicated that both wastewaters without dilution provided the highest growth rate of Scenedesmus sp. Specific growth rate during the second day of algal cultivation with 100% MLSS and 100% effluent were 1.63 ± 0.11 day -1 and 1.57 ± 0.16 day -1 , respectively. Both specific growth rates were significantly (p <0.05) higher than BG11 medium (1.08 ± 0.14 day -1 ). However, Scenedesmus sp. in treatments entered stationary phase after day 4 while algal cultured in BG11 was end up with higher cell density. Min et al. (2011) also demonstrated that high concentration of nutrients in wastewater can support the highest growth performance of the microalga Chlorella sp. [7] . Therefore wastewater from instant noodle factory without dilution was selected for further study. Table   2 . Since there was no significant (p <0.05) difference on growth and biomass of all treatments and control, it could be stated that both wastewater types had a potential to be used as whole nutrients supplement for microalgal cultivation.
Scenedesmus sp. cultivation using undiluted wastewater
Concentrations of inorganic nutrients during algal cultivation were shown in Fig. 4 .
Total ammonia nitrogen was high in MLSS cultivation because of organic nitrogen breakdown (ammonification) which released ammonia into the medium. Park et al. (2010) reported that ammonium up to 100 ppm NH 4 -N did not inhibit growth of Scenedesmus sp. [9] so ammonia concentration in this experiment was within the safety range for the alga.
Accumulation of nitrite in control culture was due to the lack of nitrite oxidizing bacteria and denitrification process could not occur in high oxygen condition in algal cultures. According to low level of phosphate in both wastewaters, at day 4 phosphates in MLSS and effluent almost depleted (Fig. 4 d) . Moreover, cultivation of Scenedesmus sp. had capable to reduce total chemical oxygen demand (COD) by 71.85 % and 39.89 % for MLSS and effluent respectively. On the other hand, reduction of soluble COD was 67.49% and 73.37 % for MLSS and effluent respectively (Fig. 5) . In general, reduction of COD in typical wastewater treatment is generally the results from bacterial decomposition. COD removal by natural bacteria in this experiment was expected because the wastewater was used without sterilization. However, as Scenedesmus sp. can be grown in mixotrophic mode using organic carbon, COD removal found in this study was probably due to both algal and bacterial activities.
Conclusions
Results from this study illustrated that wastewater from instant noodle factory can be used as a whole source of nutrients for the cultivation of microalga Scenedesmus sp. for biomass production and wastewater treatment. MLSS Wastewater without dilution containing 5500 mg SS/L and 189 mg Total-N/L can promote high growth rate of Scenedesmus sp. due to the high residual nutrients. Both MLSS and effluent exhibited similar capability to be used as culture media for microalgae. However, according to cost of wastewater treatment MLSS will be chosen for further investigation. This will lead to the future development of wastewater treatment using photobioreactor. Table 2 . Growth performance of Scenedesmus sp. using wastewater as a medium 
Medium
